NGHIEN CUU UNG DUNG CUA OZONE, CHLORINE VA BIEN PHAP
BAO GOI PE BAO QUAN RAU DEN (Amaranthus tricolor L)

The application of Ozone and Chlorine solution and packaging methods in storage of Amaranthus
(Amaranthus tricolor L.)

Tom tit

Dé tai “Nghién ciru vmg dung cia ozone,
chlorine va bién phdp bao géi @é bao quan rau
dén” dwoc thuc hién véi muc tiéu: xdc dinh hiéu
qua tiéu diét Coliform va E. coli cua dung dich
chlorine va ozone khi ngdm rira rau dén; ty 1é duc
16 trén bao bi polypropylen va nhiét dg 1én sw thay
doi mdt s6 vi sinh vit (Coliform va E. coli) va chat
lwong cia rau dén trong qud trinh bdo qudn. Két
qua nghién civu cho thdy, ngam rau dén trong dung
dich ozone & nong do 3 ppm va thoi gian ngdm la
4 phiit va 6 phiit lan lwot cho hiéu qua tiéu diét E.
coli va Coliform tot hon viéc ngam rau dén trong
dung dich chlorine. Rau dén gitr dwoc do twoi trén
80% dén ngay thir muwoi khi dioc bdo qudn ¢ hai
miurc nhiét do 4-6°C va 10-12°C trong bao bi khong
duc 16. Hao hut khoi lwong cua rau dén duoc bdao
quan & nhiét dp 4-6°C thap hon so véi bdo quan &
nhiét dg 10-12°C. Két qua phan tich Coliform va
E. coli cho thcfy, nhiét do bao quan 4-6°C mat SO Vi
sinh vdt tang nhe nhung sau do on dinh dan theo
thoi gian bao quan, trong khi ¢ nhiét do bao quan
10-12°C mat sé Coliform va E. coli lai ting theo
thoi gian bdo quan. M6 hinh hoi quy Logistic mé
ta kha nang chdp nhdn san pham rau dén ciia nguoi
tiéu dimng dwoc thiét lgp.

Tir khéa: Rau dén, vi khudn Coliform, vi khuén
E. coli, ozone, chlorine, bao bi polypropylen.

1. Mé diu

Rau qué 12 loai thuc pham khong thé thiéu trong
bira an hang ngay ctia con nguoi va cé vai tro dac
bi¢t quan trong trong dinh dudng con nguoi. Gia
tri chinh ctia rau qua 1a cung cép cho co thé nhiéu
mudi khoang, cac vitamin, chét pectin, acid hitu co
va cellulose. Bén canh nhimg gia tri tich cuc ma
rau qua mang lai thi trong nhung nam gan day van
dé vé sinh an toan thuc phim vé rau xanh dé dam
bao strc khdée nguoi dan dang dugc dat ra ngay
cang 16n. Trong sb cac cong nghé diét khuan va

! Thac si, S6 Khoa Hoc va Céng Nghé An Giang
2 PGS.TS, Khoa Néng nghiép va Sinh hoc Ung dung, Truong
Pai hoc Can Tho

Pham Bao Loc!
Ly Nguyén Binh?

Abstract

The study entitled “The application of post-
harvested technology in storage of Amaranthus choy
(Amaranthus tricolor L)” was performed aiming
at comparison of Coliform and E. coli elimination
of chlorine and ozone solutions. Furthermore, the
research also aimed to investigate the impact of the
ratio of perforation of polypropylene and storage
temperature on the change of bacterial density
(coliforn and E. coli) and the quality of Amaranthus
during storage. The results showed that ozone
was more effective compared to chlorine in terms
of elimination of Coliform and E. coli. Optimal
conditions for the best elimination of E. coli and
Coliform were the use of ozone of 3 ppm for 4
and 6 minutes respectively. The Amaranthus was
kept about 80% of freshness in packages without
holes up to 10 days at both 4-6°C and 10-12°C. The
weight loss and the percentage of defective leaves
(withering and fall off) of the Amaranthus stored
at 4-6°C were less than those of the Amaranthus
stored at 10-12°C. At 4-6°C, Coliform and E. coli
density increased slightly, but then it is stable during
storage, while this number increased steadily at
10-12°C. A Logistic regression analysis to depict
the acceptibility of Amaranthus of consumer was
performed.

Keywords: Amaranthus tricolor L., Coliform,
E. coli, ozone, chlorine, polypropylene.

tay doc, cong nghé chiéu xa va xir 1y ozone twong
ddi it st dung, song déu d3 duoc tiéu chuin hoa va
ap dung hop phap trén 30 qudc gia. Pdng thoi, rau
qua ciing 14 loai néng san tuong ddi khé bao quan
vi lugng nuédc trong rau qua cao (95%), 1a diéu
kién tét cho vi khuan hoat dong. Rau salat duogc
raa béng ozone thi sd lugng vi sinh vat giam mot
cach dang ké, ham lugng vitamin C va duong
cling khong bi anh hudng (Hassenberg et al.
2005). Viéc rira rau bang nuéc chlorine (NaOCI)
néng dd 100 ppm, pH 6,0, ¢ nhiét d binh thuong
(30°C) véi thoi gian rira 1a mot phit ¢6 thé 1am
giam mat sd vi sinh vat hiéu khi xuéng dudi mirc
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10* cfu/g, thoi gian bao quan ¢ nhiét d6 5°C 1a 20
ngay (Lai Mai Huong va Phan Ngoc Dung 2006).
Nghién ctru cua Pao Van Thanh (2009) ngdm cai
ngot trong dung dich ozone 0,12 ppm trong 15 phut
cho hiéu qua tiéu diét Coliform va E. coli 16n hon
viéc ngdm céi ngot trong dung dich chlorine va
bién phap str dung loai bao bi polypropylen dé bao
g6i san pham c6 thé kéo dai thoi gian bao quén.
Rau dén 1a mot loai rau phd bién trong tu nhién,
trong y hoc ¢6 truyén rau dén bét ké 1a loai com,
tia, d6, gai déu dwge danh gia 13 mot trong nim
vi thudc ddng dwge chii dao cho cac chirng bénh
mua hé vi vi ngot nhat, tinh lanh hoic mit, khic
ché s6t nhiét, than nhiét. Bén canh do6, rau dén
c6 kha nang tang thai trir chat phong xa, thanh thai
chét doc vi co nhiéu sterol, cac acid béo khéng no.
Dic biét trong rau dén c6 chira anthocyanin méot hop
chit c6 tac dung trong chdng 1o hoa, ngin ngira su
phat trién cta cac khéi u, bu0’u han ché nguy co
bi d6t quy, giam nguy co méc ung thu,... Vi vy,
nghién ciru niy nham tao ra san phim vira sach vira
dam béo tiéu chuén an toan vé sinh thuc pharn.

2. Phuwong phap nghién ciru
2.1. Nguyén vit liéu

Nguyén liéu chinh dugc dung trong thi nghlem
1a rau dén dugc mua & Hop tac X3 san xuét rau an
toan Kién An, xa Kién An, huyén Cho M¢i, tinh
An Giang. Nguyén lidu duoc van chuyén vé phong
thi nghiém, rau dugc cit bé phan gdc, loai bo cac
14 hu va rira sach dat, cat.

2.2. Phwong phap nghién ciru

2. 2 1. Khao sat anh hwong cua thoi gian ngam,
nong dé chlorine va ozone dén mdt sé vi khudn
Coliform va E. coli trén rau dén

Chlorine: Nguyén liéu rau dén sau khi xir ly
dugc ngadm voi dung dich chlorine & néng do (50,
100 va 150 ppm) va thoi gian ngdm (2, 4 va 6
phut), & pH 6,5.

Ozone: Nguyén liéu rau dén sau khi xir Iy dwoc
ngam va&i dung dich ozone ¢ nong d6 (1, 2 va 3
ppm) va thoi gian ngam (2, 4 va 6 phat).

2.2.2 Khdo sat anh huong cua nhiét do va ty 1é duc
16 trén bao bi PP den chat lwong rau dén trong qua
trinh bao quadn

Str dung loai bao bi polypropylen (PP), chiéu
day 70pm. Sau khi xir 1y, rau duoc 1am réo tiép
dén cho vao bao bi PP v6i mbi tai 0,3 kg. Dién tich
duc 16 (0; 0,2; 0,4 va 0,6%) va nhiét do bao quan

(4-6°C va 10-12°C). Tién hanh khao sat cac anh
hudéng nhu:

- Phuong phdp bao goi va nhiét dé bdao quan
den hao hut khoi luong cua rau dén

- Phurong phdp bao géi va nhiét dé dén ti 1é hw
hong cua rau dén

- Phuong phap bao goi va nhiét dé bdao quan
deén gia tri cam quan cua rau dén

2.2.3. Chi tiéu theo doi

- E. coli: st dung dia &ém  Pertrifilm™ E. coli
count Plat cua cong ty 3M, My.

- Coliform: st dung dia dém Pertrifilm™
Coliform count Plat cua cong ty 3M, My.

- Tén that khoi leong (%): Sir dung can dé xac
dinh khéi luong ban dau va khdi lugng qua thoi
gian theo ddi, tinh theo cong thirc: Ton that (%) =
[(m, —m )/m ]*100

- Ti I¢ hw hong (11 I¢ la rung) (%):dugc tinh
theo cong thuc: T (%) = K1/K2*100

K1: khdi lugng ctia rau bi hong (g); K2: Tong
khoi lugng cua rau bao quén (g)

- Kha nang chdp nhén: Danh gia bang phuong
phap cam quan, doi cam quan gdm 6 thanh vién,
su dung thang diém cam quan nhu sau: (1): d6i vé6i
mau con chap nhan duoc vé mit cam quan; (0): do6i
v6i mau khong chip nhan dugc vé mit cam quan.
Danh gia kha ning chap nhan theo phuong trinh
Logistic:

' B X1

v B.X, 4 B,

> 4 .ﬁtll . J'I'r-..lul.ll_- llrjs I'-:.II ,lrj-c-ll. :.Il.'.
V6i: X, = Thoi gian bao quan (ngay); X, = Nhiét
d6 bao quan (°C).
X, =Ty I¢ duc 16 (%); Pi: xéc suét chép nhan
cua nghiém thirc.

p: Cac hang sb (gia tri nay tim dugc sau khi
phan tich hdi qui khong tuyén tinh sé liéu thi
nghiém bang phan mém SAS, s dung phwong
trinh Logistic).

2.3. Xir Iy s6 liéu

S6 liéu dugce xir Iy bang phin mém Excel, théng
ké bang phan mém StatGraphics Centurion XV va
phan mém SAS 9.0.
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3. Két qua va thao luin

3.1. Khao sat anh huéng cia thoi gian ngim,
nong dd cta chlorine va ozone dén mat s vi
khuin Coliform va E. coli trén rau dén

3.1.1. Anh hiong ciia nong do va thoi gian ngdm
niede chlorine dén mdt sé vi khudn Coliform va E.
coli trén rau dén

Khi thay d6i ndng d6 cua dung dich chlorine
thi mét s6 vi khuan Coliform va E. coli trén rau
dén sau khi rira thay d6i khac nhau, mat sé vi
khuéan Coliform va E. coli ban dau lan luot 13 2,65
va 5,00 cfu/g giam con 2,16 va 0,56 cfu/g nhung
khéong c6 khac biét théng ké & mirc ¥ nghia 5%
d6i v6i 3 nong do thi nghiém (Hinh 1a). Nguyén
nhan chlorine 13 tic nhan sat khuan va hidu qua sat
khuan ty 1€ thuan véi néng d6 dung dich chlorine,
khi ting ndng d6 dung dich chlorine thi mat s6 vi
khuédn Coliform va E. coli giam. Khi chlorine hoa
tan trong nudc thi x4y ra phan tng thiy phan tao
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thanh hypochloric acid, ion H" va CI. Trong do,
hypochloric acid c6 tinh sat khuan manh (Sapers
2003) cho nén khi néng do chlorine cang cao thi
tao ra nhiéu hypochloric acid nén kha ning diét
khuén ciia chlorine cang manh.

Thoi gian ngdm c6 anh huéng dén mat sb vi
khuan Coliform va E. coli nhung khong c6 su khac
biét y nghia thng ké & mirc 5% giita 3 khoang
thoi gian 2, 4 va 6 phut (Hinh 1b). Nguyén nhan
c¢6 thé do thoi gian ngadm khong du dai va co ché
sat khudn cua chlorine phu thudc vao ham lugng
hypochloric acid hién dién trong dung dich nén
khi tang thoi gian ngdm s€ lam tang kha nang pha
vO mang té bao, dan dén mat tinh thim dugc cua
mang té bao va pha huy cic chirc nang khac cua
té bao. Két qua nay tuong tu khi nghién ctru anh
huéng ctia ndng do va thoi gian ngam chlorine cua
bép cai 1am giam mat sb vi khuan E. coli khoang
1,7-2,5 log cfu/g (Behrsing et al. 2000).
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Hinh 1: Anh hwéng ciia nong dé va thoi gian ngém ciia Chlorine
den mdt so vi khuan Coliform (a) va E. coli (b)

3.1.2. Anh huong nong do va thoi gian ngdm ozone
den mdt so vi khuan Coliform va E. coli

Nong d6 nude rira ozone xu 1y cang 16n thi mat
s6 vi khuan Coliform va E. coli trén rau dén cang
giam. Dbi v6i vi khuan Coliform, mat sb ban dau
la 2,65 log cfu/g gidm con 1,86 log cfu/g nhung
khong khac biét ¥ nghia thong ké & mirc 5% so véi
cac ndng do xir ly. Tuy nhién dbi v6i vi khuan E.
coli, mat s6 ban dau 1a 5,00 cfu/g giam con 0,11
cfu/g va c6 sy khac biét théng ké giita nong do
ozone 1 va 3 ppm khi tién hanh xtr Iy (Hinh 2a).
Diéu nay duogc giai thich 1a do tinh nang diét khuan
ctia ozone 1a phan tmg oxy hoa. Vi tri tin cong dau
tién 1a mang vi khudn hodc qua glycoprotein hoic
glycolipid hodc cac acid amin cta vi khuan bang
tac dong 1én nhém sulfyhydryl cua enzyme nao do.

Ngoai ra, ozone ciing cho thdy anh hudng dén ca
purine va pyrimidine trong nucleic acid. Két qua
nay tuong tu nhu nghién ciru xur Iy suc ozone (1,3
ppm) trong hdn hop nudc-rau diép trong 3 phit
bat hoat 1,2 log cfu/g vi sinh vét chiu nhiét trung
binh va 1,8 log cfu/g vi sinh vat chiu lanh ¢ rau
diép. Nghién ctru ctia Kim va Yousef (2000), xir
1y ozone dbi véi vi khudn E.coli O157:H7 & ndng
d6 0,2 va 1,2 ppm cho két qua giam 1a 0,9 va 5
log cfu/g. Zhang et al. (2005) khi ngdm can tay
trong nudc ozone & cac néng d6 0,03, 0,08 va 0,18
ppm thi mat s vi khuan giam con lan luot 1a 4,29;
4,11 va 3,39 cfu/g so véi ban dau 1a 5,08 cfu/g.
Bén canh d6, khi ndng do ozone cang cao thi lwong
oxy nguyén tir trong nudc ngdm cang nhiéu, do
d6 ting cuong kha ning oxy hoa ddi véi vi sinh
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vat. Nghién ctru ctia Pao Van Thanh (2009) stir dung
nudce ozone cd ndng d6 0,12 ppm c6 hiéu quéa nhat
trong 1am giam mat s6 vi khuan Coliform va E. coli
trén cai ngot.

Tuong tu, thoi gian ngdm ozone cang tang thi
mat sé vi khuin Coliform va E. coli cang giam va
c6 su khac biét y nghia théng ké & muc 5% giita
thoi gian ngdm 2 va 6 phit (Hinh 2b). Vi khuan
Coliform & thoi gian ngdm 2 mét s6 vi khudn la
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2,16 log cfu/g giam con 1,84 log cfu/g trong thoi
gian xtt ly 6 phut. Tuong tu, thoi gian xtr ly 4 phut
thi mat s6 vi khudn E. coli chi con 0 cfu/g so voi
mat s6 ban dau 14 0,78 cfu/g ¢ thoi gian ngam 1a 2
phut. Piéu nay giai thich 13 do qua trinh oxy hoa
ctia ozone d6i véi vi sinh vét dién ra nhanh chong
va giam manh theo thoi gian. Thoi gian ngdm nude
ozone trong 15 phut dé xur 1y rau muéng 1am giam
mat s6 vi khuan Coliform va E.coli trén rau mubng
nhiéu nhit (L& Minh Hung 2010).
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Hinh 2: Anh hwéng ciia nong d va thoi gian ngam ciia Ozone
dén mdt so vi khudn Coliform (a) va E. coli (b)

Toém lai, sir dung ozone va chlorine trong xir
ly vi khudn trén rau dén déu lam giam mat sb
vi khudn Coliform va E. coli. Tuy nhién, ozone
cho hiéu qua tot hon so v&i chlorine, ddi voi vi
khuén Coliform ndng d6 ozone 1a 3 ppm va thoi
gian ngadm lan lugt 1 6 phit va vi khuan E. Coli
la 3 ppm, thoi gian ngdm 4 phat. Nguyén nhan
chlorine 1a tac nhan lam sach dugc st dung rong
rdi nhat dbi vai néng san tuoi, nhung han ché
trong viéc tiéu diét vi khuén trén bé mat rau cai
va trai cy, luong giam mat sé vi khudn nhiéu
nhit & mat d6 1a 1-2 log (Saper 2003). Trong khi
d6, ozone la tac nhan khang vi sinh vat manh va
c¢6 phd rong nhu vi khuan, ndm, virus, bao tir vi
khudn va ndm méc (Khadre et al. 2001). Ngoai
ra, dién thé oxy hoa ctia ozone cao hon so voi
chlorine (ozone la 2,07 mV va hypochloric acid
l1a 1,49 mV) nén kha nang oxy hoa vi sinh vat cia
ozone manh hon chlorine.

3.2. Khdo sat anh hwéng cia nhiét d§ va ty 1€
duc 16 trén bao bi PP dén chit lwong rau dén
trong qua trinh bdo quan

3.2.1. Anh hwong ciiaphwong phép bao g6iva nhiét

do bao quan dén hao hut khéi luwong cua rau dén

Dién tich duc 16 cua bao bi va nhiét 46 bao
quan anh hudng rat rd dén sy hao hut khéi lugng
clia rau dén trong qua trinh bao quan. Két qua
cho thiy, rau dén sau 10 ngay bao quan véi bao
bi khong duc 15 ¢6 ty 18 hao hut khdi lugng thap
nhat, khac biét c6 y nghia thong ké & mirc 5% so
véi cac nghiém thirc bao bi c6 duc 16 (Bang 1).
Nguyén nhan bao bi ¢6 duc 15 thi bé mit rau dén
6 thoi gian tiép xtc véi khong khi lanh nhiéu
hon so véi rau dén khong duc 15. Ngoai ra, do
d6i Ivu cua khong khi lanh (quat gi6), ddn dén sy
chénh l1éch 4p suat hoi nudc giita méi trudng bao
quan va bé mit rau dén, do d6 thuc day qua trinh
di chuyén am tir b mat rau dén ra méi truong bén
ngoai, lam tang hao hut khéi luong. Hao hut khéi
lugng cta rau ¢ nhiét do 4-6°C thép hon ¢ 10-
12°C (5,32% so voi 9,58%). Rau cai bi mat nuée
va hu hong chi yéu do nhiét do khong thich hop
trong qua trinh bao quan, hao hut khdi luong cua
bap cai tim bao quan cac nhiét 6 1°C va 5°C it
hon ¢ 10°C va 30°C. Toivonen et al. (1993) ca rt
bao quan & 1°C mat trong luong it hon 30% khi
bao quan ¢ 13°C.
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Bing 1: Anh huéng ciia dién tich duc 16 va nhiét dp
bdo qudn dén hao hut khéi lwong (%) cia rau dén
sau 10 ngay bdo qudn

Bing 2: Anh hwéng ciia dién tich duc 16 va nhiét dj
bdo qudn dén ti 1¢ huw hong ciia rau dén (%) sau 10
ngay bdo qudn

_ Haohutkhoilung  pypepiph  Diéntich  Tilé hwhong (%) ng:‘i‘érgn o
Dién tich (%) nghi¢m thee ~ duclo (%)  4-.6°C  10-12°C (%)
duc 10 (%) v, " 0
4-6°C  10-12°C (%) 0,0 2,33 6,04 4,19
" 0,2 7,45 8,58 8,02
0,0 0,36 1,08 0,722 ’ ’ ’ ’
’ ’ ’ ’ 0,4 10,26 11,47 10,87
0,2 6,09 10,36 8,63 0,6 11,55 17,99 14,77¢
0,4 6,75 13,20 9,98 Trung binh
nghiém 7,904 11,024
0,6 8,09 13,67 10,88° thitc (%)
T C o A pea , o
bI:ll;ILg Ghi chu: *so liéu trong bang la gia tri trung
nghiém 5,32 9,58 binh cua 3 lan lap lai.
thirc (%) Trong ciing mét cot (hodc hang), cdc s6 trung

Ghi chi: *so liéu trong bang la gid tri trung
binh ciia 3 lan lgp lai

Trong ciing mot cot (hodc hang), cdc sé trung
binh ¢6 chit theo sau giong nhau thi khac biét
khong y nghia qua phép thir LSD.

3.2.2. Anh hudng cia phirong phdp bao géi va
nhiét do dén ti 16 hur hong cua rau dén

Két qua ti 1é hu hong cua rau dén trong bao bi
khong duc 15 12 nho nhét so véi rau dén bao quan
trong cac bao bi duc 13, rau dén bao quan trong
bao bi khong duc 16 c6 ti 1&¢ hu hong khac biét y
nghia théng ké & mic 5% so véi bao bi co ty 1&
duc 16 0,4 va 0,6%. O nhiét d6 bao quan 4-6°C,
sau 10 ngay bao quan rau dén bi héo va rung l4
v6i ti 1¢ thap hon so véi rau dén bao quan & nhiét
do 10-12°C (7,90% so véi 11,02%) nhung su khac
biét nay khong co ¥ nghia thong ké & mirc 5%. Tom
lai, rau dén bao quan & nhi¢t d¢ 4-6°C voi bao bi PP
khong duc 16 giit dugc chét lugng rau tot nht.
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binh ¢é chit theo sau giong nhau thi khéc biét
khong y nghia qua phép thur LSD.

3.2.3. Anh huong cia phirong phdp bao goi va
nhiét do bdo qudn dén mdt so vi khudn Coliform
va E. coli trén rau dén

Nhiét do bao quan 4-6°C mat s6 vi khuin
Coliform va E. coli ¢6 sy bién dbi theo dién tich
duc 16 cua bao bi trong sudt thoi gian bao quan
(Hinh 3a). D6i v6i rau dén khi bao quan ¢ 4-6°C
thi mat s6 Coliform ting nhe sau 2 ngay bao quan
va sau d6 6n dinh dudi 2,5 (log cfu/g). O ty 1& duc
16 0; 0,2; 0,4; va 0,6% cua bao bi, mat s6 cua ca 2
loai vi khuan déu tang dan theo thoi gian bao quan,
riéng dbi voi E. coli sau 2 ngdy bao quan, mat sb
giam nhung sau d6 ting nhe va duy tri 6n dinh dbi
véi ngay bao quan thir 4, sau do tang nhe vao ngay
thir 6, 8 va 10 (Hinh 3b). D6i voi mau dbi chimg
(bao quan & nhiét do thudng) thi mat s 2 loai vi
sinh vat tding manh sau 2 ngay bao quan (2,9033
log cfu/g vi khuan Coliform va 31 cfu/g vi khuan
E. coli) va sau d6 1am hu hong mau.
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Hinh 3: Sw thay déi ciia mét sé vi khuén Coliform va E. coli
o cdc ty 1¢ duc 16 bdo qudn ¢ nhiét dp 4-6°C
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Hinh 4: Sw thay d6i ciia mdt sé vi khudn Coliform (a) va E. coli (b)
& cdc ty 1¢ duc 16 bdao qudn ¢ nhiét dp 10-12°C

3.2.4. Anh huong cia phirong phdp bao géi va
nhiét do bao qudn den gia tri cam quan ciia rau dén

Két qua phén tich hdi qui khong tuyén tinh sb
liéu thi nghiém cam quan bang phin mém SAS, st
dung phuong trinh Logistic. Tir két qua phan tich
s liéu thi nghiém theo phwong trinh Logistic, mo
hinh danh gi4 mtrc d6 chap nhan cia rau dén tuan
theo phuong trinh sau:

I .'.'l. i ‘h:l‘ | = S+ B ifeeigiin + 3, mheetofo  +
1, & F
SR EYETAT < B nfededelonf DT I T+ O phsevageicrraf 30 F2T

Thay s6 liéu vao phuong trinh ta dugc:

4
Ln| i | =5, 1638
I_J’.-_.

11508 "

0,41 532 raongioasi = 4k 2438 idacfoky o

O BB vabercka  KOER = 1V THY divaiggicaasd i AT

Hay:

Két qua cho thdy kha ning chap nhan vé mat
cam quan cia rau dén c6 su thay doi theo dién tich
duc 16 va nhiét do bao quan. Dién tich duc 16 cang
it thi kha nang chap nhan ddi voi rau dén cang cao.
O nhiét d6 bao quan 4-6°C kha ning chip nhan
dudi 80% sau 6 ngay bdo quan so voi chi 2 ngay &
nhiét d6 bao quan 10-12°C. Pdi v6i bao bi khong
duc 15 tng v6i 2 mirc nhiét d6 bao quan déu c6 kha
ning chip nhan cao va trén 80% dugc ghi nhan
d6i voi rau dén sau 10 ngay bao quan. O mic nhiét
d6 bao quan 4-6°C (Hinh 5a) rau dén c¢6 kha ning
chép nhan vé& mit cam quan cao hon so v&i rau dén
duoc bao quan ¢ mirc nhiét d§ 10-12°C (Hinh 5b).
Rau dén bao quan trong bao bi khong duc 16 giir
dugc chét luong tdt nhit so véi rau dén bao quan
trong cac loai bao bi c6 duc 15.

8,1638-0,4152thoigian—0,2433nhietdo+1 ,3884.DTDL? 0,801 nhietdo. DTDL-1,31 84.thoigian. DTDL
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Thi gian bao quan (ngay)

Hinh 5: Do thi biéu dién khd néing chip nhén ciia rau dén theo thoi gian bio qudn
0 nhiét dp 4-6°C (a) va nhiét dp 10-12°C (b).
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4. Két luan

- Hiéu qua tiéu diét vi khuan Coliform va
E. coli khi xtr 1y rau dén bing dung dich nudc
rua ozone (3 ppm va thoi gian 4 hodc 6 phut)
tdt hon so v&i khi xir 1y rau dén bang dung dich
chlorine.

- Rau dén bao quan trong bao bi PP (day 70pum)

e

khong duc 16 & nhiét d6 4-6°C cho hao hut khdi
luong thap nhat sau 10 ngay.

- Mat s6 vi khudn Coliform va E. coli & nhiét do
bao quan rau dén 10-12°C tang nhanh hon ¢ nhiét 4
bao quan rau dén 4-6°C.

- Kha nang chap nhan vé& mit cam quan cua rau
dén sau 10 ngay bao quan tuan theo phuong trinh.

8,1638—0,4152thoigian—0,2433nhietdo+1 ,3884.DTDL2 —0,801nhietdo.DTDL—1,3184.thoigian. DTDL

l+e

8,1638-0,4152thoigian—0,2433nhietdo+1 ,3884 DTDL? —0,801nhietdo. DTDL—1,3 184thoigian. DTDL
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